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^3 0 o rtt»**e»m;u* Hxe i — 

ae^&nwsrsyatfs o oaT"P*s*wR^-f 
fx tr p-rsae^tss-r 

[mm 3 ] meg 2 f2^©&*&*_ •>< * ^ 

[0 0 0 1] 
[0 0 0 2] 

[«*©ft«H iB¥, a*©*®*-* use, ISA 

LTmm?Z>Ztt>m&$tlTUZ> (R. Arnon 
and M. Shapira, Modern Appr 
oaches to Vaccines, Molecu 
lar and Chemical Basis of 
Virus andl mm unogenec i ty 

(R. M. Chenock et. a I . eds. ) 
p. 109, Cold Spring Harbor 

(1 9 8 4)). L*>Ufc#5, ^nScDJfc&Ktfggao 

—JUV>1y F^5/7X>fc££Jfr&S-S:&±fc, 7 
yaA> h tt^tT^t^fe^T* 0, 7 5? a. 

[0003] «a**^i«>-f ;vxfc«tsfe»7^^> 

(#1© 6 4-7 4 9 8 2 f^i^a . ^ CT, 
[0 0 0 4] U^U **W#6©*lfclC«t-&fc^SO 

^ 7* f x t: h - 7 ■> -f ;t x ^ffl vsT*ar 

(»Hlia6 4- 74 9 8 2a*a^) &-tcDS&JB 
[0 0 0 5] 



(2) M¥5-3 0 1 8 9 5 

[0 0 0 6] 

T. ff£L<KL «j475yB^l 0-15 0, ct0$f 
SL<ttl5-l 00, S6l:ff*l/<li2 0-5 0T 

*s*HrX;ux©-^^Hxi;h— y (&tf % /j^x 

[0 0 0 7] *2©«W£LT*©/W:7y ? F 

«#75 -/a#3 0 oaTTt-SSMB'J-f^O^ 

FxtfF-ye^-F-rsaff? (&t> /j^xtrh- 
i^A;^»M^<;^«$n5. sec, « 
y * F^>^^»©Ha*tt^ai«sns. 

[0 0 0 8] ^SfgHtCfeVJTft^SlA^-f ^X©fP»K 
50 *itt«fc-<. 7^fx7^ ;px, ;ttan^ 

[0 0 0 9] «7^5=-x7^-f;i/XCE)«tUTtt, WR* 
(J. Virol. , 49, 857, (1 9 8 4)), 

'JW-fc fiJfiRgtt'JX^-tft (WWBS6 2-4 4 
40" 17 8f) , New York Board of H 

eal thlfe LC16m8»ft£Olfi7^f>*W 

7 7 • * 'J 7 *;VX^7 (Autographa cal 
ifornica), h'j3^->7-x (Tr i ch 
oplusia n i ) , ^^/l^T • *V (R a c 
hiplusia ou) , ^UU7-^P^7 (Ga 
1 ler iamel lonel la), 2^>t*y^X- 
(Bombyx mo r i ) S*U 7 If 

aRy^^'X^OWtUTtt, ATCC VR-25 
50 1, ATCC VR- 2 5 0, ATCC VR-22 
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9, ATCC VR-2 4 9, ATCC VR-22 
8, B*IK& NPft OMMbmr*4>KXttO ft 2:38* 

[0 0 10] **MtCi5V»T««Stl$«5t^>/^^K 

-f ;i^£®URtt«p 37 (J. Virol. , 39, 
9 0 3 (1 9 8 1)), 9^^-7C7-f 
— > (Virology, 150, 451 (198 
6) )' , 9^f-7^^^ZAg3 (J. Vir 

0 1 . , 18 1, 671 (1991)) fcEtfimV&tl 

[0 0 11] C«)J:3ft^>/1^K3ie^03S, 
^@p37 (J. Virol. , 58, 757 (198 

6) ) , ?^x79<;i'*^^;i^x>&£#*w ? 
[0012] &fr&tsmm? >rt?%m&:T<D*:%'Z 

©ae^^c^stt, io, oooffig&T, # 

£b<te2, 0 0-0SS6TFT**. 
[0 0 13] *flg?8K*UsT«6ffl$ns/hfflXt! h — ^ 

■3T«JS7 5/Bt#3 0 0JKT, #£L<til 0-1 5 
0, iOff$KH15-100. S6(C#£L<te2 

tt, H I VCDHGP 3 O^n-FT^J&eT (Pro 
c. Natl. Acad. Sci. USA, 84, 29 
5 1 - 2 9 5 5 (1 9 8 8) ) ^ HI VCDV3 £3- 
HT^Mf (P roc. Natl. Acad. Sc 

1 . USA, 8 5, 1 9 3 2 (1 9 8 8)) 

[0 0 14] cn&eD^W^JMeTW:, /Jn^ 



(3) W5-3 0 1 8 9 5 

[0 0 15] *^0/W^'JyH^>/^IH gft£ 

HI VS*HGP3 0^>/^Ri©/Vf:/iJy 

[0 0 16] KTfc. *RE©ia^*£<;i^:&J;tf 
its. 

[0 0 17] (SB 1<0»^*^ fglCD 
X e h - ^JlfiTF t £ ffi R *. IZ «fc 0 » AT 5 * 

■> -f ;i^a ;i^a t £*D^-f © 

[0 0 18] »i©ia*ift^^^--(Z>^aio#»t3te 

2, pBR 3 2 5, pUClS&ifortf^XSH 
A^T-v 5 , M1 377-v^i:Outt77" 
,30 V, pHC79 (Gene, 11, 291, (198 

o) ) ftdfort€r3X5 i«35««^$n<&. 
[ooi9] si ©ia**^^^-©fPWi, fltftfc 

«t>TfT*5Cfc**T£S («HBS6 2-44 1 7 8*4* 
tt. 4#§S¥ 1 - 2 8 5 1 9 8-*a«, 1-168 

2 7 9*4»Kto . m^m^yn^ntLxvi? 

-79'fHfiHr>4^ J. Virol. Meth 
ods, 2, 175-179 (1 9 8 1) Ct^*ttl: 

40 fifflt57^f-7!)^^M^>/^|«W©- 
[0 0 2 0] (S2 0«*a^^^-©fPW I(Z)J: 

^ Rafter© ^^n*»cD«» tc 1 w t-r %> *ssx ^ h 
-^a^fe#Aifcia^bT»2oia^ftA^^^ 

50 ^<eS>TH^oae^#s*lz«*sn«:^J:3ICtt»3 
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[0021] *a^>^^jtae?©Htt3 k>cd*t< 

[0 0 2 2] (^3OtoMA^^-0M g!2 0 

[0 0 2 3] «fcHJ6SnfcV>*s. 
«^«j8-*5^ h5^~ BlSf (Mo lecula 
r And Celler Biology. 5, 34 
03 (1 9 8 5)), Ecogp tmBr¥- (J. Vir 
o 1 . , 62, 1849-1854 (1 9 8 8) ) ^^f 

[0 0 2 4] ^-t}-m&F?'\zr}rz<7u^~-$-£v 20 

fe©tl/TH 7. 5 Katf'J^^Fen— Ht57^ 
^T^-f^lWC^Dt-^- <HT. 7. 5K 
, 1 9K#U^^H€r3— KT 
S^^^XTT^-f^Xfflfi^C^n^-^- <&T, 1 
9K^- ^ — , llK#'J^fHS3- 

©l 0 Ktfy^r^Kfcs — KT*/t*anS;*f;l^Ajt 
G^©:/n^— Ttftf^A^-f 
^ArtTSSSM-SfcOiLTtt. 7 tf*y ^a^-t ;wa 
5 5* fef£ a - F-T a 7 bf# y £ 7, 9 -f ;i*A 

itG^CQ^D*:— ^— , 7. 5Kyo€-^-, 19K 

[0 0 2 5] ^a^E-^— OT«Kt?&(ri«-7-*— 3fi 
iiSfcoTU, aGT-»fP©«a3a:*J»B©*€:«Vi 

[0 0 2 6] (a^fc^^AoflBst^v/^R© 

Kit) ttiCO*ttfcJ:t)»3t»3(Diia*«A^^-S 
a t o -f ji^a y y * oi^ra tr « iga*** &e c $ 



W5-3 0 1 8 9 5 

6 

[0 0 2 7] SS3©a*«*^**-Tjf ASftfe^— 
a*»A7^x7*<;i'AeD«*#£»a. T-*— 

u;i—s-d-#^ h->y— if car, 7n>*#*ju 
[0028] cti&o«Hit«c(o+^SB»fr-5ia*jft 

?lfi?S ^n-?itS A< ? 'J y-f a >SS 

its t/W7'J y H^W^WMSn*. 
[0 0 2 93 CCTffi^eWISH fi3£i:«:S»>-f 

fc£^^A*«7^?X7!>^;l'AT*S«'&, 
H TK-143 (thf^I^) , FL (t^R 
, He 1 a (fch^SSSWaa*) , KB (fch 

SM*gm&m . cv-i , Bsc-i 

(u-;n?a*) > rk 1 3 (w^mm , l 9 2 9 

(T^Ae'&ffittifc*) , CE 0BUEE) , CEF ou& 
^ES>i3rniiBD fcdfjWIasSn. A^antM^Afctt 
'ffl-rs«-&, A#F^7 ■ 7^*1;^ (S 

podoptera f rugi perda) S^OS 

r^i^ es^i*, ce c»&) ,'cef aaubuffim 

[0 0 3 0] ^©i3lwUTe£$*l&/W^iJy F* 
[0 0 3 1] 
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[0 0 3 2] 

®afi« i> »7^^-7!>-f ;vxa»*jRa:Kp 37 

FpHP 3 7©fPB '(H1*K) y^^- 

^MLC16mO» (BMcitMJl'X, 3 (3) 13 
- 1 9 (1 9 7 5), «T. 7^f-7-?<;PXmOtt 

£*fttCiD«*U J. Virol. Met 10 
hods, 2, 175-179 (1 9 8 1) E»©2rtt 

[0 0 3 3] rc^yy^DNA^MJS^P stltl 
RB*H indl I I TWIRL, P 3 73t^^^tl4 
4 5 2 b pCDDNA^fM-^rlHJiRL^ p.UC18€MB 
»*P s t I t^RBP^H i n d I I I TSJgrL, jfcfc 

HP3 7ftft8l&. pHP3 7©iBfc Viro 
1. , 179, 247-266 (199 0) EttDttS 

[0 0 3 43 (XlBffl2) HGP-3 03te^(D#^ 
tp3 7 jte?:feJ;tfHGP- 3 0 »e^£=8"r*i8= 

:/5X = Hcof^S 
( 1 ) P 3 7 ae^CD»*«»&*A/«^7Z S FpG 

H3 7<D&m (m2mm) 

1 WcpHP 3 7 &ffiR»XH p a I £MISB 

*b g i i i TtfjfiffL, p 3 7»^©£h^b#» 1 2 

6 0bp©DNAHIt«lL COKM-fc^ W£ 
ffiSL, ¥»**ibfcft WSDralT^ig 30 
£lfcpBR3 2 2 (Cold Spring Hab 
or Symposium, 43, 77, (197 
9) ) ^ffAU HPGH37W 

pGH37te, p3 7*6fO»i3H>i:lS:5 
fc&MtClfcfct^OCDD ralf-f HEALTH*. 

[0 0 3 5] (2) pGH3 7^(Z)HGP-3 03lfi^ 
^^^T^^^DNAO^AUcfc^y^Xa FpGH3 

7 HGP <Otm (BT2MB) 

HGP-3 01fe^-FnDNA 1 ) 

^DNA^^^ffiViT'D^Lfcc uO^DNAH 4? 
**«JCH indium h£it^. ±E (1) 
fcpGH3 71fiT£«RS*D r a I TifilU 9t\Z 
»fcHGP-3 0€3-Krs-&*DNA€rJfAL, «i 
*ft^?5XSKpGH3 7HGPS#fc. pGH3 7 
HGP^MijfgS s p I TISLTp 3 7 3Se^tH 
GF-3 0«g^©WttiS©DNAKfr£», COgrtf- 
OSSSB^J^:^ ty>->^^O^jfe (Nucl. Acid 
s. Res. , 9, 309-321 (1981)) \Z cfc 
oTSI^Lfct^5, pGH3 7HGP€riMIB»*D r 
a I T^Lfcfc^td, p 3 Tlk&TttOTffilZ&Z 50 



(5) 5- 3 0 1 8 9 5 

8 

HGP- 3 0afiTonBfcl4»Jfc3K>ttS*L." 

[00363. (3) p3 7aer«*j5saEM; 

P 3 7fctt9fo*mm<om&\Z&*Uh&A.?7?s$. F 
pKPHGP3 0©fP» (H3, 4#JB) 
JtE (2) T»fcpGH3 7HGPg«fR»*H 5 nd 
I I I £MRBftS s p I TiSBrL, HGP- 3 01^ 
: ?©«¥«#£'&tJ 3 6 1 b pODNAKfrfcigiKL 
±E (1) Tff&pHP3 7*lWBS*Ps 
t I £IHHB3RS s p I TiZJBrL, p 3 7»e^CDflfcS 
E^S^tTttl 2 5 ObpODNASffr&SJKLfc, & 
fc v pUC 1 8 SffiRMtH indl I I £MRm§P 
s t I TfflSL. IsIXRLfc3 6 3 bpODNA^tS 
1 2 5 0 b P CDDNA»r#-£jfAL, fc*SWL:/7*5 
FpHPRe a r SffflLfc, 

[0 0 3 7] H«K, JLE (2) T#fcpGH3 7HG 
P£ftJKP?£H indl I I £«RB£S s p I TfflJBf 
L, HGP- 3 0 «fi^©M¥«#£«y 9 lbpOD 
NAKH-fclsiiRLfc. ±E (1) TftfcpHP3 

7 &HR«XK p n I tMll^S s p I -CW©rL, p 
3 7«eT©tt*EW£*trttl 0 5 0 bpCDDNAgr 
M-SIHJJRL&. *C pUC 1 8&ttRB*Hi nd I 
1 I tMSKpn I till, EMXL&9 1 bp© 
DNAgrJtti® 1 0 5 0 bpODNA^SAU f& 
#**.:/7X£ FpHKF r on t ftfMLifc. 

[0 0 3 8 3 COi^lCLT^&^&^^X* Hp 
HPRear SMRHfiP s t I £«R»KH indl 
1 I TMl, HGF-3 0»e?©«¥»#*J:ZXp 
3 7ag^©8fc&Hia«»(0E^lfc*ty»l 5 1 0 b p 
©DNAWH-SENKLfc. i^-M/7X$ Hp 

HKF r o n t &MRBXP s t I £MRBXH 5 n d 

1 i i t«kl. hgp- 3 oagr©m*«»*iiy 

P 3 7«e^-©|(r*«»<DE2P0fe*triei 1 4 0 b ptD 
DNA»fM-^[5liKLrc. pUC 1 8£MRS*P s t I 
£A)RBXKpn ITffigL, fHTOLfc— ^CD^£Jip 
AU ««M.^W5HpKPHGP3 0&»&. 

[0 0 3 93 (4) p 3 7fc€^fflr*E^J©#imfc.k* 
S£2CD3&^&;5L;/^X^ KpHPHGP 3 OOfPK (H 
5#j*g) 

JtE (3) tf fcffi^^7^5 KpKPHGP 3 0 
^M&BiStP s t I &MRBXK p n I T«W L. p 3 
7 3te^Ftt»ffl21«»E^I*J:Z/p 3 7i»&f Sr&trtt 

2 6 5 0bp©DNA»M-£lsliKL&. 
[0 0 4 0] ±E (1) T»fcffi**7t^ r 5XS 
K P H P 3 7 &HRVSRK p n I &MRBXH indl 

i itmu p 3 7ae?<o«r*ra3a«»E5'je-&tr 

t3 1 8 9 0 b pODNAifrSEHEbfc. pUC38£r 
WRMP s t I £MR&4IH indl I I Tffll-L» 
fHJiRLfc-:30Wtf£J¥AL, ^M^775FpH 
PHGP3 OSfMLfc. 
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[oo4i] mmmz) s8 2<o*a*&A:^xi= f . 

pHPHGP 3 O^OjS -#-=^ h>"?-Mfe&F?-<DU 
£ * SfS 3 OlMA^7 F P H P H G P 3 

(1) V9 1 ?-7Vf)V?,l. SKT'D^-TI^ 

a> j3 - # 7 ^ h ->$r— CTe^oa^a^s p n z 7 6 

F->^— fflfteftt. Gene, 2 8, 12 
7 - 1 3 2 (1 9 8 4) fES^^;** FpMAO 0 1 
€:WB»*B amH I T«Wrb@JRUfc. 7. 5K^D 10 
*-*-<0T«l::# U ij >j3-^ft^fc77X5 F p 
AK8 «*WB6 4 - 7 4 9 8 24§-»W OamHI 

#AU 7^7^ FpNZ 7 6&mz 0 

[0 0 4 2] (2) »2«E)ia*|(IAP r 7^S FpHPH 

gp3 o^cois-^^^ h->^— eae?oia*.ii^fc 

.t 4*3 F pH PHG P 3 0 ZOfis 

s 

±12 ( 1 ) Tfftfc p N Z 7 6 &MRMRH indl I I 
tW^SmalTMU 7. 5K^-^»t 20 

HMXU S5lC^Uy»>«l3ffiU #54 K b p£DDNA|f - 
frfc&fco W^C0#^2 (4) T»fcto!fc*:/7X 
5FPHPHGP3 O&MBfXSnaB ITjfl31U 

ftC»&)|94Kbp(DDNAI5fM-S*At^ 
FpHPHGP 3 OZfefBILfc. 
[0 0 4 3] 

mmzy?^-7V-i ;i/*WR*«:0. lp. f. u. 30 

Tfffc8*a^7^SHpHPHGP3 0ZS2. 2 
ml©*«*lcMKU AX 6 ME. 2 

7, 3 4 0- (1 9 8 5)) ©JSI^-sTDNA-iJ 

RK- 1 3SBJKIC»TL^ 3 0M 3 7^, 7%C 

*«£X»U 4 8^, 3 7*0, 7*CO«-f 

[0 0 4 4J »***fc(D»?$>&fc. lOcm^FU 
miCigft^nfcRK- 1 3IBi:±BO»><^*$« 
■ U 3 0M, 0. 8%7^D-X, 5X*MM6jM9 

JSK0. 8%7#n-;^ 0. 5mg/ml©?W* 
^ (BRLtfi) £^tK-^;VMEM£ffi/gU 1 

4 bmb«k: Wfe Kift * r> & ^ - ^ 3^ e. t:^ 



' *f$B§¥5-3 0 1 8 9 5 

JO 

[0 0 4 5] X#y hbfc^>^U>Ji, 0. 5N7KK 
ft^" F 'J 9A*»rci 0 ftm* 1 M F U ^ttKSflfiK 
T5#W©ffl3ffl£», 1. SMMtKUW, 0. 5 

Mhyx«R««raKT5»BMa3aufc. 2tessc (1 

f&SSCli, 0. lSMMth'J^ 0. 015M 
^I>Kth'J!>A*$m T?fifnS1i\ 80*0, 2^p 

[0 0 4 6] Cin£4fgSET (0. 6Mlft 

0. 0 4 mMOE D T 

A, p H 7 . 8 ) - 1 0 f&D enhardt-0. 1% 
SDS*»&£*8**T6 8*0, 2«IMIl/fc. 4« 
SET— 1 0 ftD enhardt-0. USDS- 
0. 1 %N a« P 2 Or - 5 0 u g/m 1 *teU-Sr*TFD 
NA^i'^-ya >K:J;-pT s ' PT«U:HGP- 
3 0§jS»WSAnT» 6 8U 1 4B9R|/vf ^U*' 

fcSte, F 7^*^7:7 -r—fcfrv*. yjjbjitfim 

[0 0 4 7] MhfchfzXtfy hlZftfeTZV-Umm 
(^■f^Srn. o. i. =3X1 0- 6 ) £Wj£RK- 
13IBS«1U 3 0M, 0. S%7l5n—^ 5 

Sift. $^t:0. 8%7#n-X* 0. 5mg/mlO 

^T&Dv Cin^v 3 7HGP 3 0 
[0 0 4 8] (Jtttttl 1 ) P 3 7 *fi?£*3f^a 

xei — ?h g p — 3 oafi^fcsrrsjfi***.?^ 

(i) 9-f^cp*Bja^>^^ftp 3 73tepfe3(r*ir 
/j^xt: f-^hgp - 3 oa^s^-r 

Fcr>f£S (H3#JR) 
pAK8&ffi||B«XS a 1 I ^MmMME c o R I 
3ffiU DNA^i^L^ME^J <E3W»2, 
5' ittMKS a 1 ItM h£#U 3 * TSMKE c 

oRit>fh^n) s»-3hgp-3 o^-jsaie^ 

SrlfAU KPAK8HGP3 OSff 

PAK8HGP30TH 7^?— 

nt-^-©TfiS*c/BBttn F>t»±3 F>€:itt«fc 
f«HGP3 0-&ri£3»g7-**IS-&Snfc««a:«f3T 

[0 0 4 9] (2) ^mPLU^P^ZZTO^JVXCOmm 
FiltpHPHGP30 ZCDf^bD 
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-f-^MEMSBf, KPBS 
TSfcl^, ^fl:§LT3 0 0 0 r p mT 5 #|?Sjg/L^7 

[0 0 5 33 fr\Z, 1 0 0 u 1 O'J^Ay 77- (N 
ature, 227, 6 80 (1970)) £2lD*TIS 
tfWIS&JBWL&SL 1 0 Ot:T5»TOB3ffiU&. 
15, OOOrpmtl 0 j»IBoa'fr»«ir»6nfc± 

v3 7HGP3 0^Ml »4 0-Kd©tto 

fc. COCttCtO, v3 7HGP3 0i5feW:^s 
Tp 3 7^>A^®lCHGP-3 0 >A27KjWflniS 



IC, ±BB (1) TM»M^5KpAK8HG 
P3 0^U 5-^0^-2* -5=^>">U^> 

»^7^?-7^^X$vTKHGP3 0 
&. 

[0 0 5 0] (3£$&fl[5) «*SWU7^x7£-f )V 

ffiLMWF^ffl^rWt-X^-f F±T5X*M&iBilMB£'g- 
tK— ^MEMTif«Sl*&RK-- 1 3 ttlBtC m. 10 
o. 5 . =1 0*&WOm&&?L*7 PT'-TV'f frX v 
37HGP30, ^fcttJt»«T«l*b&vTKHGP 
3 0 ^^nftl^Ib, 3 7^T1 WBMMBR, -tn-f 

JfcWt. 

[0 0 5 1] --*«#tiTltHGP-3 o^ey^n- 

gGStflc (TAGOit® S«fflr5lffl»a3tSi#»lC 

KLfc. 9 ^x7^<;i/ 

Xv37HGP30H *«0/hfflXhTl — ^HGP- 
StS^^ia^^^f vTKHGP 3 

[0 0 5 2] (3&K«6) >)X7^/^P7f>f>^ 5K7 
ffl A 7 £ ^X 7 9 -f ;^K5ftfflJBT© A-f 7 

1 0 cm 2 CDiS^^l<-Mc5%^^m^^tJ-r- 

o. J. = l^M4tiSUc^M«7^5 L -7 
>V*v 3 7HGP 3 0^d37^fZ7'^;l'XW 

r o r m o^tn^nmm u 37 *ct 1 bsks® 

M-c»#u 5x^»iejfiifli£$o-f-y;uMEMfejni* 
sm 

ATAGCGTAC ATCAAAGGAT AGATCTAAAA GACACCAAGG AAGCTTTAGA GAAGATAGAG 
GAAGAGCAA AACAAAAGTA AGAAAAAGGC TTAA 
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(54) HYBRID ANTIGEN PROTEIN, RECOMBINED VIRUS FOR EXPRESSING THE SAME, AND ITS PRODUCTION 



(57)Abstract: 

PURPOSE: To provide the hybrid antigen protein having a virus-constituting protein and the small peptide epitop of 
a pathogenic virus and useful as a vaccine or a diagnostic medicine. 

CONSTITUTION: The hybrid antigen protein having the virus-constituting protein and the small peptide epitope of 
the pathogenic virus is produced by preparing a recombined virus having the gene of the virus-constituting protein 
and the gene of the small peptide epitope of the pathogenic virus and subsequently allowing the recombined virus to 
express in the cultured cell. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Hybrid antigen protein which has the peptide epitope of the pathogenic virus whose structure protein and 
configuration amino acid of a virus are 300 or less. 

[Claim 2] The recombination virus which included the gene which carries out the code of the peptide epitope of the 
pathogenic virus the gene which carries out the code of the structure protein of a virus, and whose configuration 
amino acid are 300 or less in propagation of a virus to the un-indispensable field. 

[Claim 3] The manufacture technique of the protein according to claim 1 using the recombination virus according to 
claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of the hybrid antigen protein which has 
the peptide epitope of the pathogenic virus whose structure protein and configuration amino acid of a virus are 300 or 
less, the recombination virus which discovers it, and the hybrid antigen protein using it. 
[0002] 

[Description of the Prior Art] In antigen protein, such as a pathogenic virus various in recent years, bacteria, and a 
protozoa The peptide epitope of a fraction important for the phylaxis is found out. As a vaccine To use is tried (R.). 
Arnon ] and M.Shapira — Modern Approaches (R.) to Vaccines, Molecular and Chemical Basis of Virus 
andlmmunogenecity [ M.Chenock ] et.al.eds.p.109, Cold Spring Harbor (1984) . However, comparatively, generally, since 
an antigenicity was low, on these, it was made to combine with a Keyhole limpet hemocyanin etc., and the peptide 
vaccine of a short chain is used combining an adjuvant, and had the fault that side effects, such as inflammation by 
the adjuvant, happened. 

[0003] It is reported that the antigenicity which whose safety was [ the live vaccine by the recombination virus ] also 
high, and was excellent on the other hand is shown (JP.64-74982.A etc.). Then, if the peptide epitope which is 
equivalent to a synthetic-peptide vaccine with a recombination virus can be made to discover efficiently, the 
antigenicity of the above-mentioned peptide vaccine will be considered that the fault of being low is improvable. 
[0004] However, in order according to the experiment of this invention persons to rearrange a small peptide epitope 
and to be discovered using a virus, even if it used the technique (JP.64-74982.A official report etc.) of discovering 
large-sized antigen protein as usual as they were, a problem is in the stability within the cell of a small peptide etc., 
and sufficient amount of manifestations was not able to be obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, as a result of advancing a study zealously under such conventional 
t chnique that the peptide epitope of a short chain should be made to discover comparatively, this invention persons 
find out that the hybrid antigen protein incorporating the gene which carries out the code of the structure protein of a 
virus, and the gene which carries out the code of the peptide epitope of a pathogenic virus which has the structure 
protein and the small epitope of a virus efficiently when it rearranges and a virus is used is obtained, and came to 
complete this invention. 
[0006] 

[Means for Solving the Problem] According to this invention, 10-150, and the hybrid antigen protein (henceforth 
hybrid protein) that has more preferably 15-100, and the peptide epitope (henceforth a small epitope) of the 
pathogenic virus which are 20-50 still preferably are preferably offered [ the structure protein (henceforth structure 
prot in) and the configuration amino acid of a virus ] for configuration amino acid 300 or less as the 1st invention in 
this way. 

[0007] moreover, the gene (henceforth a structure protein gene) which carries out the code of the structure protein 
of the virus which discovers the hybrid protein as the 2nd invention, and configuration amino acid included the gene 
(henceforth a small epitope gene) which carries out the code of the peptide epitope of the pathogenic virus which is 
300 or less in propagation of a virus to the un-indispensable field — it rearranges and a virus is offered Furthermor , 
the manufacture technique of hybrid protein using this recombination virus as the 3rd invention is offered. 
[0008] A vaccinia virus, a baculovirus, a loon poxvirus, etc. are mentioned that the virus (henceforth a recipient virus) 
with which rearranges in this invention and production of a virus is presented should just use the virus used for 
general transgenics technique. What is necessary is it to be desirable to use the virus infected with the same kind as 
the animal with which the pathogenic virus used as the origin of a peptide epitope is infected, for example, just to use 
the vaccinia virus infected with the Homo sapiens, if the peptide epitope of the human immunodeficiency virus 
(henceforth HIV) origin is incorporated. 

[0009] As an example of a vaccinia virus, WR stock (J. (Virol., 49 and 857, 1984)), The Lister stock, a 
temperature-sensitivity Lister stock (J P, 6 2-441 7 8, A), New York Board of Variolation vaccine stocks, such as Health 
stock and eight stocks of LCI 6m, are illustrated, as an example of a baculovirus Autographa potash ********** 
(Autographa californica), ************** ** (Trichoplusia ni), ************ **** (Rachiplusia ou), ******** 
******** (Galleriamellonella), ************ **** (Bombyx mori), etc. are mentioned, as an example of a loon 
poxvirus ATCC VR-251, ATCC VR-250, ATCC VR-229, ATCC VR-249, ATCC VR-228, the Nishi-Gahara stock, NP 
stock (************ Nakano system stock), etc. are mentioned. 

[0010] Although the structure protein gene used in this invention will not be limited especially if it functions as 
structure protein of a virus, the vaccinia virus main outer-membrane antigen p37 (J. Virol., 39,903 (1981)), a vaccinia 
virus hemagglutinin (Virology, 150, 451 (1986)), vaccinia virus Ag35 antigen (J. Virol., 181, 671 (1991)), etc. are 
mentioned, for example. M r ov r, these protein genes could be embellish d as long as what functions as structure 
protein was discovered. 

[001 1] When it considers from th point of an immunogenicity among such protein genes, th out r-membrane prot in 
of a virus is desirable and what is outer-membrane protein of a virus and is discov r d n th surfac of an infected 
cell is more desirable. As an xampl of such a g ne, vaccinia virus main outer-m mbrane prot in p37 (J. Virol., 
58,757 (1986)), a vaccinia virus hemagglutinin, tc. ar m ntioned. Mor over, it is more desirabl t use the structure 
protein of the virus to incorporat and the virus belonging to the sam group. 



[0012] Although it will not be limited specially since it is uninfluential to propagation of a recipient virus if th siz of 
the structure prot in gene to incorporate is the virus of the same kind as the virus (henceforth a recipient virus) 
which the virus used as the origin of structure prot in incorporates, when using a r cipient virus and th structure 
pr tein gene of the virus origin of a different kind, it must be the siz which is the grade which can increase a 
recipient virus, and a not much big g ne cannot be incorporated. 10,000 r less bases of the sizes of the gene in such 
a case ar usually 2,000 or less bases preferably. 

[0013] Th gen which carries out th code of the small pitope us d in this invention It is the epitope of a 
pathogenic virus and configuration amino acid is 10-150, and the gene that carries out the code of 15-100, and the 
thing that ar 20-50 still pref rably mor preferably preferably 300 or less, for example, the gen 
(Proc.Natl.Acad.Sci.USA — ) which carries out the code of HGP30 of HIV 84, 2951-2955 (1988), the gene 
(Proc.NatLAcad.Sci.USA, 85, 1932 (1988)) that carries out the code of V3 of HIV are mentioned. 
[0014] Moreover, these protein genes may be compounded, even if it could be embellished as long as what functions 
as a small epitope was discovered, and it is obtained from a further natural virus (the deficit of amino acid, an 
increase, and change are included) and it is a part of cDNA of a virogene. 

[0015] It rearranges, a virus is produced and the hybrid protein of this invention is manufactured by [ which included 
an above-mentioned configuration protein gene and an above-mentioned small epitope gene in the above-mentioned 
recipient virus ] making this discover within a suitable host cell. As an example of such hybrid protein, the hybrid 
protein of vaccinia virus origin p37 protein and HIV origin HGP30 protein, the hybrid protein of vaccinia virus origin 
p37 protein and HIV origin V3 protein, etc. are mentioned. 

[0016] Below, the general production technique of the recombination virus of this invention and hybrid protein is 
explained. 

[0017] (Production of the 1st recombination vector) The 1st recombination vector contains the configuration protein 
gen used in order to produce the hybrid protein made into the purpose. When inserting a configuration protein gen 
and a small epitope gene in a recipient virus by homology recombination, a part of un-indispensable gene needs to be 
in propagation of a recipient virus to the ends of a structure protein gene. Therefore, when the virus to incorporate is 
a virus of the kind different from a recipient virus, it is necessary to make a part of un-indispensable gene field exist 
in propagation of the virus which serves as a recipient to the ends of a configuration protein gene. 
[0018] although especially the vector used as the material of production of the 1st recombination vector is not limited 
— pBR322, pBR325, pUC18, etc. — the time — a plasmid, a lambda phage, M13 phage, etc. — the time — a phage, 
pHC79 ((Gene, 1 1 and 291, 1980)), etc. — the time — a cosmid — illustrating — having . 
[0019] Production of the 1st recombination vector can be performed according to a conventional method 
(JP,62-44178,A, JP,1-2851 98.A, JP,1-1 68279,A, etc.). For example, what is necessary is to start the part and its 
circumference section of the vaccinia virus configuration protein gene which uses DNA of the vaccinia virus origin 
prepared according to the technique of J.Virol. Methods and 2,175 to 179 (1981) publication by the suitable restriction 
enzyme, and just to include in a suitable vector, when using a vaccinia virus as the thing of the vaccinia virus origin, 
and a recipient virus as configuration protein. 

[0020] (Production of the 2nd recombination vector) The small epitope gene made into the purpose is inserted or 
added to the fraction of ****** of the structure protein gene in the 1 st recombination vector which carried out in this 
way and was produced, and the 2nd recombination vector is produced. It must be designed so that both may be tied 
by the reading frame of the right amino acid translation, a structure protein gene and a small epitope gene can also 
contain a promoting-agent fraction in an insertion or addition and both genes [ neither of ] may be destroyed. 
[0021] When [ of the start codon of a structure protein gene ] adding a small epitope gene to the upstream 
immediately, in the style of [ of a small epitope gene ] the best, it is required, and a start codon needs to make a stop 
codon in the style of [ of elimination and small epitope gene of the stop codon of a structure protein gene ] the 
lowest, when [ of the stop codon of a structure protein gene ] adding a small epitope gene to a lower stream of a river 
immediately. 

[0022] (Production of the 3rd recombination vector) The marker gene for making selection of a recombination virus 
easy is inserted by the conventional method to the 2nd recombination vector, and the 3rd recombination vector is 
produced. 

[0023] Although especially a marker gene is not limited, a beta-galactosidase gene (Molecular And Celler Biology, 5, 
3403 (1985)), Ecogpt gene (J. Virol., 62, 1849-1854 (1988)), etc. are illustrated, for example. A marker gene is used in 
the status that it tied to the promoting agent's lower stream of a river. 

[0024] As promoting agent who ties to a marker gene As what it will not be limited especially if it functions within th 
virus to incorporate, for example, is discovered within a vaccinia virus The promoting agent of the vaccinia virus gen 
which carries out the code of the 7.5K polypeptide The promoting agent of the vaccinia virus gene which carries out 
the code of (it is hereafter called 7.5K promoting agent) and the 1 9K polypeptide As what the promoting agent of the 
vaccinia virus gene which carries out the code of (it is hereafter called 1 9K promoting agent) and the 1 1K polypeptide 
etc. is illustrated, and is discovered within a baculovirus The promoting agent of the baculovirus gene which carries 
out the code of the ****** drine compounds of a baculovirus, As what the promoting agent of the baculovirus gen 
which carries out the code of the 10K polypeptide of a baculovirus etc. is illustrated, and is discovered within a loon 
poxvirus The promoting agent of the loon poxvirus gene which carries out the code of the thymidine kinase of a loon 
poxvirus, 7.5K promoting agent, 1 9K promoting agent, etc. are illustrated. 

[0025] the marker gene tied to the promoting agent's lower stream of a river is boiled near [ where the 2nd small 
epitope gene was inserted or added ] the vaccinia virus configuration protein gene, it is inserted, and the 3rd 
recombination vector is produced The system of the easy Escherichia coli of a gene manipulation should just be used 
for construction this ****** of the these [ 1st ], the 2nd, and 3rd recombination vectors. 

[0026] (A construction f a recombination virus, and proteinic manufacture) Introduce into th cell which inf cted 
beforehand with th virus the 3rd recombination vector obtained by th above-mention d technique, homology 
recombination is made to caus betwe n v ctor DNA and the gen of a viral genome, and a r combination virus is 
built If in charge of a construction of a recombination virus, that what is necessary is just to carry out according to a 
conventional m thod, the 3rd recombination vector is made to introduce in a virus by th calcium phosphate 
coprecipitation method, the liposome method, the microinj ction, the e I ectrop oration method, etc., and the virus 
ensemble containing th recombination virus obtained is cultivated on a suitabl culture medium. 
[0027] A plaqu is made to form by th t chnique suitabl for the marker gene insert d by the 3rd recombination 



vector, and the candidate stock of the target recombination vaccinia virus is obtained. What is n cessary is to carry 
out multistory [ of the MEM containing th halogenation indolyl-beta-D-galactosidase (h nceforth a ****** gal), and 
the agar ], and just to consid r as the candidate stock of the recombination vaccinia virus aiming at the plaque dyed 
blu in a night as a marker gene, aft r making a plaque form, when a b ta-galactosidase g ne is used. 
[0028] The technique of choosing the recombinati n virus made into the purpos from these candidat stocks should 
just carry ut the ****** assay using the antiserum or monoclonal antibody to the small epit pe which purifies a 
plaque using the hybridization method which us s as a probe the small epitop gene made into the purpose, or is made 
into the purpose. Thus, hybrid prot in will be produced, if the obtained recombination virus is infected with a host c II 
and cultivated. 

[0029] The cell used here will not be limited especially if the virus which serves as a recipient is infected. TK-143 
when the virus which serves as a recipient is a vaccinia virus (Homo-sapiens osteosarcoma origin), floor line 
(Homo-sapiens amnion origin), Hela (Homo-sapiens uterine cervix cancer origin), KB (Homo-sapiens nose throat 
cancer origin), valve flow coefficient-1 (ape kidney origin), BSC-1 (ape kidney origin), RK13 (lagomorph kidney origin), 
L929 (mouse connective-tissue origin), CE (****), CEF (hen fetus fibroblast), etc. are illustrated. When using a 
baculovirus, Sf9 cell of the Spodoptera full ******** (Spodoptera frugiperda) origin etc. is illustrated. When using a 
loon poxvirus, CE (****), CEF (hen fetus fibroblast), etc. are illustrated. 

[0030] Thus, what is necessary is to collect and crush a cell and just to collect it, since the produced hybrid protein 
usually exists in large quantities in a host cell while the host cell is valid. Hybrid protein can be refined by adopting, 
combining suitably the fractionation method by a well-known conventional method, for example, a salting-out, a gel 
filtration, the ion exchange and the separation method by the affinity column chromatography, the high performance 
chromatography, and electrophoresis etc. 
[0031] 

[Effect of the Invention] In this way, according to this invention, a small epitope can be discovered as hybrid antigen 
protein with structure protein, and this protein can be used as an antigen of a component vaccine, and, as for a 
r combination virus, the use as live vaccine is expected. 
[0032] 

[Example] An example is raised to below and this invention is explained to it still concretely. 

(Example 1) First, manufacture of the production (refer to drawing 1 ) vaccinia virus genomic DNA of vaccinia virus 
main outer-membrane antigen p37 gene and the 1st recombination plasmid pHP37 by the cloning of the circumference 
cultivated the vaccinia virus LC16mO stock (it is called a vaccinia virus mO stock clinical, a virus, 3(3)13-19 (1975), 
and the following) by the conventional method, and was performed by the technique of J.ViroLMethods and 2,175 to 
179 (1981) publication. 

[0033] This genomic DNA was cut by restriction enzyme PstI and restriction enzyme Hindlll, and the DNA fragments 
of 4452bps containing p37 gene were collected. pUC18 was cut by restriction enzyme PstI and restriction enzyme 
Hindlll, the DNA fragment obtained previously was inserted and the first recombination plasmid pHP37 was produced, 
authentication of pHP37 checks the restriction enzyme site based on the base sequence of Virol., 179, and 247 -266 
(1990) publication — it carried out 

[0034] (Example 2) Production of the plasmid pGH37 containing the second half fraction of production (1) p37 gene of 
the second recombination plasmid which has synthesis of HGP-30 gene, p37 gene, and HGP-30 gene (refer to the 
drawing 2 ) 

pHP37 obtained in the example 1 of reference was cut by restriction enzyme Hpal and restriction enzyme Bglll, and 
th DNA fragments of second half partial abbreviation 1 260bp of p37 gene were collected. After having carried out 
Klenow processing of this fragment and considering as a flush end, it inserted in pBR322 ((Cold Spring Habor 
Symposium, 77 [ 43 and 77 ], 1979)) which carried out full digestion by restriction enzyme Dral, and the recombination 
plasmid pGH37 was obtained. pGH37 merely has one Dral site in the position which lapped with the stop codon of p37 
gene. 

[0035] (2) Production of plasmid pGH37HGP by insertion of the synthetic DNA equivalent to HGP-30 gene to pGH37 
(refer to the drawing 2 ) 

DNA (array number 1) which carries out the code of the HGP-30 gene was compounded using the DNA-synthesis 
machine. This synthetic DNA has Hindlll site in a center section. pGH37 gene obtained above (1) was processed by 
restriction enzyme Dral, the synthetic DNA which carries out the code of the HGP-30 obtained previously was 
inserted, and recombination plasmid pGH37HGP was obtained. Process pGH37HGP by restriction enzyme Sspl, and 
th DNA fragment near between p37 gene and HGP-30 genes is obtained. Since pGH37HGP was processed by 
restriction enzyme Dral when the base sequence of this fragment was checked by **********'s et al. technique 
(Nucl.Acids.Res., 9,309-321 (1981)) The stop codon disappeared between HGP-30 genes in p37 gene and its lower 
stream of a river, and it turns out that it became the codon which carries out the code of the thyrosin. 
[0036] (3) p37 gene back circumference array and production of the recombination plasmid pKPHGP30 according to 
addition of an array the first half of p37 gene ( drawing 3 , four references) 

pGH37HGP obtained above (2) was cut by restriction enzyme Hindlll and restriction enzyme Sspl, and the DNA 
fragments of 361bps containing the second half fraction of HGP-30 gene were collected. Moreover, pHP37 obtained 
above (1) was cut by restriction enzyme PstI and restriction enzyme Sspl, and the DNA fragments of about 1250 bps 
containing the back array of p37 gene were collected. Next, pUC18 was processed by restriction enzyme Hindlll and 
restriction enzyme PstI, the DNA fragment of collected 361bps and the DNA fragment of about 1250 bps were 
ins rted, and recombination plasmid pHPRear was produced. 

[0037] pGH37HGP obtained above (2) was similarly cut by restriction enzyme Hindlll and restriction enzyme Sspl, and 
the DNA fragments of 91bps containing a part for the first portion of HGP-30 gene were collected. Moreover, pHP37 
obtained above (1) was cut by restriction enzym Kpnl and restriction nzyme Sspl, and the DNA fragments of about 
1050 bps containing th front array of p37 g ne wer coll cted. Next, pUC18 was proc ssed by restriction enzyme 
Hindlll and restriction enzyme Kpnl, the DNA fragm nt of collected 91bps and th DNA fragm nt of about 1050 bps 
w r ins rted, and r combination plasmid pHKFront was produced. 

[0038] Thus, the obtained DNA fragm nts of about 1510 bps which rearrang , cut plasmid pHPRear by restriction 
enzyme PstI and r striction nzym Hindlll, and include the array of the second half fraction of HGP-30 gene and the 
back circumference fraction of p37 g n were coll cted. Moreover, recombination plasmid pHKFront was cut by 
restriction enzyme PstI and restriction nzyme Hindlll, and the DNA fragments of about 1 140 bps containing the array 



of a part for the first portion of HGP-30 gene and the fr nt fraction of p37 gene were coll cted. pUC18 was 
processed by restriction enzym PstI and restriction nzyme Kpnl, two collected fragm nts w re inserted and the 
recombination plasmid pKPHGP30 was obtained. 

[0039] (4) Production of the 2nd r combination plasmid pHPHGP30 by addition of p37 gen front array (ref r to the 
drawing 5 ) 

The DNA fragments of about 2650 bps which r arrange, cut a plasmid pKPHGP30 by r striction enzyme PstI and 

r striction enzym Kpnl, and contain p37 gene back circumferenc partial array and p37 gene obtained abov (3) were 

coll cted. 

[0040] Mor over, the DNA fragments of about 1890 bps which rearrang , cut a plasmid pHP37 by restriction enzyme 
Kpnl and restriction enzyme HindlH, and include the front circumference partial array of p37 gene obtained above (1) 
wer collected. pUC18 was processed by restriction enzyme PstI and restriction enzyme HindlH, two collected 
fragments were inserted and the recombination plasmid pHPHGP30 was produced. 

[0041] (Example 3) Production of 3rd recombination plasmid pHPHGP30Z by inclusion of the beta-galactosidase gen 
to the 2nd recombination plasmid pHPHGP30 (refer to the drawing 6 ) 

(1) The production beta-galactosidase gene of pNZ76 which the beta-galactosidase gene to a vaccinia virus 7.5K 
promoting-agent lower stream of a river incorporated cut and collected the plasmids pMA001 of Gene and 28,127 to 
132 (1984) publication by restriction enzyme BamHL 7. The plasmid pAK8 (JP,64-74982,A) which connected the 
polylinker with 5K promoting agent's lower stream of a river was processed by BamHI, the beta-galactosidase gene 
collected previously was inserted and the recombination plasmid pNZ76 was obtained. 

[0042] (2) pNZ76 obtained by the production above (1) of 3rd recombination plasmid pHPHGP30Z by inclusion of the 
beta-galactosidase gene to the 2nd recombination plasmid pHPHGP30 was cut by restriction enzyme HindlH and 
r striction enzyme Smal, the DNA fragments with which 7.5K promoting agent and the beta-galactosidase gene wer 
connected were collected, Klenow processing was carried out further, and the DNA fragment of about 4 Kbps was 
obtained. The DNA fragment of about 4 Kbps which processed the plasmid pHPHGP30 by restriction enzyme SnaBI by 
rearranging, and were obtained previously obtained in the above-mentioned example 2 of reference (4) was insert d, 
and recombination plasmid pHPHGP30Z was produced. 
[0043] 

(Example 4) A vaccinia virus WR stock is inoculated into RK-13 cell cultivated by the culture bottle of 2 25cm of 
production of a recombination vaccinia virus at a rate of O.lp.fu. / cell. Recombination plasmid pHPHGP30Z obtained 
in the example 3 of 10microg is melted in a 2.2ml sterilized water 45 minutes after. By Hidaka's et at. (protein, a 
nucleic acid and an enzyme, 27,340- (1985)) technique, DNA-calcium phosphate coprecipitate was built and the 0.5ml 
was dropped at infection RK-13 cell. It put on 37 degrees C and 7% C02 incubator gently for 30 minutes, and 4.5ml of 
the MEM which contains fetal calf serum 5% was added. Culture medium was exchanged 3 hours [ the ] after, the 3 
times freeze thawing was cultivated and carried out for every cultured cell in 37 degrees C and 7% C02 incubator, and 
the virus liquid containing the recombination field was obtained for 48 hours. 

[0044] The above-mentioned virus liquid is inoculated into RK-13 cell cultivated by 10cm Petri dish for selection of 
the recombination field. The laminating of 0.8% agarose and the MEM which contains fetal calf serum 5% is carried out 
30 minutes after. The laminating of the MEM which contains agarose and a 0.5mg [/ml ] ****** gal (product mad 
from BRL) in an infected cell 0.8% will be carried out after incubation for three days. In order that a virus may be 
sampled by the Pasteur pipette from the plaque which dyed blue 14 hours after, this may be suspended in the 
phosphate buffered saline (henceforth PBS) which contains gelatin 2% and a part may carry out a dot hybridization, 
The spot was carried out to nylon or the nitrocellulose membrane, and the remainder was saved at -20 degrees C. 
[0045] the membrane which carried out the spot processed processing for 5 minutes for 5 minutes the back with 1 M 
tris hydrochloric-acid buffer solution for 10 minutes in 0.5N sodium-hydroxide aqueous solution with 1.5M sodium 
chloride and 0.5M tris hydrochloric-acid buffer solution You made it saturated with 2 double SSC (for SSC to contain 
0J5M sodium chloride and 0.01 5M sodium citrate 1 time), and 80 degrees C was printed for 2 hours. 
[0046] Then, this was processed 68 degrees C for 2 hours with the mixed liquor which consists of 4 times SET(0.6M 
sodium chloride, 0.08M tris hydrochloric-acid, EDTA [ of 4mM ], pH 7.8)-10 times Denhardt-0.1% SDS. By 4 times 
SET-10 times Denhardtseven to 50 microg [/ml ] O [ -0.1%SDS-0.1%Na4P2] denaturation salmon spermium DNA, and 
************** ) by 32P, HGP-30 synthetic gene which carried out the indicator was put in, and the hybridization of 
the 68 degrees C was carried out for 14 hours. The membrane and the X-ray film were piled up after washing, 
autoradiography was performed, and the spot in which a film carries out a melanism was chosen. 
[0047] The virus liquid (amount m.o.i.=of viruses3x1 0-6) corresponding to the spot which carried out the melanism is 
again inoculated into RK-13 cell. The laminating of 0.8% agarose and the MEM which contains fetal calf serum 5% is 
carried out 30 minutes after. The laminating of the MEM which contains agarose and a 0.5mg [/ml ] ****** gal 0.8 
more% will be carried out after incubation for three days. Purification was repeated until it performed the same 
operation as the above and all the appearing plaques carried out the melanism by the dot hybridization about the 
plaque which dyed blue 1 4 hours after. In this way, the obtained virus is the target recombination vaccinia virus, and 
named this v37HGP30. 

[0048] (Example 1 of a comparison) Production of the recombination plasmid which does not have structure protein 
p37 gene of the construction (1) virus of a recombination vaccinia virus which does not have p37 gene but has small 

pitope HGP-30 gene, but has small epitope HGP-30 gene (refer to the drawing 3 ) 
pAK8 was processed by restriction enzyme Sail and restriction enzyme EcoRI, HGP-30 synthetic gene with the bas 
sequence (it has Sail site in array number 2 and 5' upstream side, and has EcoRI site in 3' lower-stream-of-a-riv r 
side) compounded with the DNA-synthesis machine was inserted, and recombination plasmid pAK8HGP30 was 
produced. In pAK8HGP30, a vaccinia virus TK gene is destroyed and it is in the status that HGP30 synthetic gene 
which has a start codon and a stop codon forward and backward on vaccinia virus 7.5K promoting agent's I wer 
stream of a river was combin d. 

[0049] (2) as a construction recombination plasmid of a recombination vaccinia virus, inst ad of pHPHGP30Z, it 
rearrang s and plasmid pAK8HGP30 is used, except the thing which obtained above (1) and for which a virus is 
chosen with 5-******-2'-deoxyuridine, it rearrang s by the same technique as an example 4, a vaccinia virus is built, 
and it was obtained — it rearranged and the vaccinia virus was named vTKHGP30 

[0050] (Exampl 5) vTKHGP30 built in recombination vaccinia virus v37HGP30 or the xample of a comparison of this 
invention of m.o.i.=1 was inoculated, respectively, virus liquid was removed into RK-13 cell proliferat d by th MEM 



which is in chamber sliding for manifestation tissue culture by the infected cell of a recombination vaccinia virus, and 
contains f tal calf s rum 5% aft r 1 hour negl ct at 37 d gr es C, resp ctively, the cell was washed into it by MEM, 
and the MEM which contains fetal calf s rum 5% was 1 6 hours after, except for MEM, it washed by PBS lightly, 
acetone processing was carried out for 5 minutes at the room t mp rature after air-drying, and the cell was fix d, 
resp ctively. 

[0051] The specific issue by fluor scence was obs rved using th fluorescence microscop by the indirect 
fluorescent antibody technique which uses anti-HGP-30 monoclonal antibody (mad in ******** T chnologies, Inc.) 
as a primary antibody, and us s an iso ****** acid fluorescein joint anti-mouse IgG antibody (product made from 
TAGO) as a second antibody. Consequently, although r combination vaccinia virus v37HGP30 of this invention had 
discovered a lot of small epitope HGP-30, it rearranged, and the vaccinia virus vTKHGP30 completely discovered 
small epitope HGP-30, and it turns out [ **** ] that it does not have the structure protein gene of the example of a 
comparison. 

[0052] (Example 6) Into RK-1 3 cell proliferated using the MEM using the Western blotting which rearranges and 
contains fetal calf serum in the incubation plate of 2 5% 10cm of authentication of a manifestation of the hybrid 
protein in a vaccinia virus infected cell m. Recombination vaccinia virus v37HGP30 or the vaccinia virus WRorrno 
stock built in the example 4 of o.i.=1 is inoculated, respectively. Virus liquid was removed after 1 hour neglect at 37 
degrees C, respectively, the cell was washed by MEM, and the MEM which contains fetal calf serum 5% was added. 16 
hours after, except for MEM, it washed by PBS lightly, it moved to the centrifuging tube, the at-long-intervals core 
separation was carried out by 3000rpm for 5 minutes, and cells were collected. 

[0053] Next, after having added the ****** buffer (Nature, 227, 680 (1970)) of 100microl and suspending a cell again, 
it processed for 5 minutes at 1 00 degrees C. Next, the supernatant liquid obtained by the centrifugal separation for 1 0 
minutes by 1 5,000rpm was made into the sample, and the Western blotting was performed according to the 
conventional method. In addition, the used primary antibody is the same as that of what was used in the example 5. As 
for the vaccinia virus used as a parent strain, by v37HGP30 infected cell, a band was not accepted at all to the band 
with which about 40 Kds clarified having been accepted as a result of the Western blotting. It turns out that the hybrid 
protein with which HGP-30 protein was added to p37 protein in v37HGP30 infected cell is discovered with this. 
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TECHNICAL FIELD 



[Field of the Invention] this invention relates to the manufacture technique of the hybrid antigen protein which has 
the peptide epitope of the pathogenic virus whose structure protein and configuration amino acid of a virus are 300 or 
less, the recombination virus which discovers it, and the hybrid antigen protein using it. 
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PRIOR ART 



[Description of the Prior Art] In antigen protein, such as a pathogenic virus various in recent years, bacteria, and a 
protozoa The peptide epitope of a fraction important for the phylaxis is found out. As a vaccine To use is tried (R.). 
Amon ] and M.Shapira — Modern Approaches (R.) to Vaccines, Molecular and Chemical Basis of Virus 
andlmmunogenecity [ M.Chenock ] et.al.eds.p.109, Cold Spring Harbor (1984) . However, comparatively, generally, sine 
an antigenicity was low, on these, it was made to combine with a Keyhole limpet hemocyanin etc., and the peptide 
vaccine of a short chain is used combining an adjuvant, and had the fault that side effects, such as inflammation by 
the adjuvant, happened. 

[0003] It is reported that the antigenicity which whose safety was [ the live vaccine by the recombination virus ] also 
high, and was excellent on the other hand is shown (JP,64-74982,A etc.). Then, if the peptide epitope which is 
equivalent to a synthetic-peptide vaccine with a recombination virus can be made to discover efficiently, the 
antigenicity of the above-mentioned peptide vaccine will be considered that the fault of being low is improvable. 
[0004] However, in order according to the experiment of this invention persons to rearrange a small peptide epitop 
and to be discovered using a virus, even if it used the technique (JP.64-74982.A official report etc.) of discovering 
large-sized antigen protein as usual as they were, a problem is in the stability within the cell of a small peptide etc., 
and sufficient amount of manifestations was not able to be obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In this way, according to this invention, a small epitope can be discovered as hybrid antigen 
protein with structure protein, and this protein can be used as an antigen of a component vaccine, and, as for a 
recombination virus, the use as live vaccine is expected. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Then, as a result of advancing a study zealously under such conventional 
t chnique that the peptide epitope of a short chain should be made to discover comparatively, this invention persons 
find out that the hybrid antigen protein incorporating the gene which carries out the code of the structure protein of a 
virus, and the gene which carries out the code of the peptide epitope of a pathogenic virus which has the structur 
protein and the small epitope of a virus efficiently when it rearranges and a virus is used is obtained, and came to 
complete this invention. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not r fleet th original precisely. 

2. **** shows the word which can not b translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] According to this invention, 10-150, and the hybrid antigen protein (henceforth 
hybrid protein) that has more preferably 15-100, and the peptide epitope (henceforth a small epitope) of the 
pathogenic virus which are 20-50 still preferably are preferably offered [ the structure protein (henceforth structur 
protein) and the configuration amino acid of a virus ] for configuration amino acid 300 or less as the 1 st invention in 
this way. 

[0007] moreover, the gene (henceforth a structure protein gene) which carries out the code of the structure protein 
of the virus which discovers the hybrid protein as the 2nd invention, and configuration amino acid included the gene 
(henceforth a small epitope gene) which carries out the code of the peptide epitope of the pathogenic virus which is 
300 or less in propagation of a virus to the un-indispensable field — it rearranges and a virus is offered Furthermor , 
the manufacture technique of hybrid protein using this recombination virus as the 3rd invention is offered. 
[0008] A vaccinia virus, a baculovirus, a loon poxvirus, etc. are mentioned that the virus (henceforth a recipient virus) 
with which rearranges in this invention and production of a virus is presented should just use the virus used for 
general transgenics technique. What is necessary is it to be desirable to use the virus infected with the same kind as 
the animal with which the pathogenic virus used as the origin of a peptide epitope is infected, for example, just to use 
the vaccinia virus infected with the Homo sapiens, if the peptide epitope of the human immunodeficiency virus 
(henceforth HIV) origin is incorporated. 

[0009] As an example of a vaccinia virus, WR stock (J. (Virol., 49 and 857, 1 984)), The Lister stock, a 
t mperature-sensitivity Lister stock (JP,62-441 78,A), New York Board of Variolation vaccine stocks, such as Health 
stock and eight stocks of LC1 6m, are illustrated, as an example of a baculovirus Autographa potash ********** 
(Autographa californica), ************** ** (Trichoplusia ni), ************ **** (Rachiplusia ou), ******** 
******** (Galleriamellonella), ************ **** (Bombyx mori), etc. are mentioned, as an example of a loon 
poxvirus ATCC VR-251, ATCC VR-250, ATCC VR-229, ATCC VR-249, ATCC VR-228, the Nishi-Gahara stock, NP 
stock (************ Nakano system stock), etc. are mentioned. 

[0010] Although the structure protein gene used in this invention will not be limited especially if it functions as 
structure protein of a virus, the vaccinia virus main outer-membrane antigen p37 (J. Virol., 39,903 (1981)), a vaccinia 
virus hemagglutinin (Virology, 150, 451 (1986)), vaccinia virus Ag35 antigen (J. Virol., 181, 671 (1991)), etc. are 
mentioned, for example. Moreover, these protein genes could be embellished as long as what functions as structure 
prot in was discovered. 

[001 1] When it considers from the point of an immunogenicity among such protein genes, the outer-membrane protein 
of a virus is desirable and what is outer-membrane protein of a virus and is discovered on the surface of an infect d 
cell is more desirable. As an example of such a gene, vaccinia virus main outer-membrane protein p37 (J. Virol., 
58,757 (1986)), a vaccinia virus hemagglutinin, etc. are mentioned. Moreover, it is more desirable to use the structur 
protein of the virus to incorporate and the virus belonging to the same group. 

[0012] Although it will not be limited especially since it is uninfluential to propagation of a recipient virus if the size of 
the structure protein gene to incorporate is the virus of the same kind as the virus (henceforth a recipient virus) 
which the virus used as the origin of structure protein incorporates, when using a recipient virus and the structur 
prot in gene of the virus origin of a different kind, it must be the size which is the grade which can increase a 
recipient virus, and a not much big gene cannot be incorporated. 10,000 or less bases of the sizes of the gene in such 
a case are usually 2,000 or less bases preferably. 

[0013] The gene which carries out the code of the small epitope used in this invention It is the epitope of a 
pathogenic virus and configuration amino acid is 10-150, and the gene that carries out the code of 15-100, and the 
thing that are 20-50 still preferably more preferably preferably 300 or less, for example, the gene 
(Proc.Natl.Acad.Sci.USA — ) which carries out the code of HGP30 of HIV 84, 2951-2955 (1988), the gene 
(Proc.Natl.Acad.Sci.USA, 85, 1932 (1988)) that carries out the code of V3 of HIV are mentioned. 
[0014] Moreover, these protein genes may be compounded, even if it could be embellished as long as what functions 
as a small epitope was discovered, and it is obtained from a further natural virus (the deficit of amino acid, an 
increase, and change are included) and it is a part of cDNA of a virogene. 

[0015] It rearranges, a virus is produced and the hybrid protein of this invention is manufactured by [ which included 
an above-mentioned configuration protein gene and an above-mentioned small epitope gene in the above-mentioned 
recipient virus ] making this discover within a suitable host cell. As an example of such hybrid protein, the hybrid 
protein of vaccinia virus origin p37 protein and HIV origin HGP30 protein, the hybrid protein of vaccinia virus origin 
p37 protein and HIV origin V3 protein, etc. are mentioned. 

[001 6] Below, the general production technique of the recombination virus of this invention and hybrid protein is 
explained. 

[0017] (Production of the 1st r combination vect r) Th 1st recombination vector contains the configuration protein 
gene us d in order to produce the hybrid protein mad into the purpos . Wh n inserting a configuration protein gene 
and a small epitope gene in a recipi nt virus by homology r combination, a part of un-indispensable gene needs to be 
in propagation of a r cipient virus to the ends of a structure protein gene. Ther fore, wh n th virus to incorporate is 
a virus of th kind diff rent from a r cipient virus, it is necessary to make a part of un-indispensable g ne field exist 
in propagation of the virus which serv s as a recipient to th ends of a configuration protein gen . 
[0018] although esp cially the vect r used as the material of production of the 1st recombination v ctor is not limit d 
— pBR322, pBR325, pUC18, etc. — the tim — a plasmid, a lambda phag , M13 phage, etc. — the tim — a phage, 



pHC79 ((Gene, 1 1 and 291, 1980)), etc. — the tim — a cosrnid — illustrating — having . 
[0019] Production of the 1st rec mbination vect r can be performed according to a c nventional m thod 
(JP.62-44178A JP,1-285198,A, JP,1-168279,A, tc). For example, what is n cessary is to start th part and its 
circumference s ction of the vaccinia virus configuration protein g n which uses DNA of the vaccinia virus origin 
pr pared according to the technique of J.Virol.Methods and 2,1 75 to 1 79 (1 981) publication by the suitabl restriction 
enzyme, and just to include in a suitable vector, when using a vaccinia virus as the thing of the vaccinia virus rigin, 
and a recipi nt virus as configuration protein. 

[0020] (Production of the 2nd r combination vector) The small epitop gene made into th purpose is insert d or 
added to the fraction of ****** of the structur protein gene in th 1st recombination vector which carri d out in this 
way and was produced, and the 2nd recombination vector is produced. It must be designed so that both may be tied 
by the reading frame of the right amino acid translation, a structure protein gene and a small epitope gene can also 
contain a promoting-agent fraction in an insertion or addition and both genes [ neither of ] may be destroyed. 
[0021] When [ of the start codon of a structure protein gene ] adding a small epitope gene to the upstream 
immediately, in the style of [ of a small epitope gene ] the best, it is required, and a start codon needs to make a stop 
codon in the style of [ of elimination and small epitope gene of the stop codon of a structure protein gene ] the 
lowest, when [ of the stop codon of a structure protein gene ] adding a small epitope gene to a lower stream of a river 
immediately. 

[0022] (Production of the 3rd recombination vector) The marker gene for making selection of a recombination virus 
easy is inserted by the conventional method to the 2nd recombination vector, and the 3rd recombination vector is 
produced. 

[0023] Although especially a marker gene is not limited, a beta-galactosidase gene (Molecular And Celler Biology, 5, 
3403 (1985)), Ecogpt gene (J. Virol., 62, 1849-1854 (1988)), etc. are illustrated, for example. A marker gene is used in 
the status that it tied to the promoting agent's lower stream of a river. 

[0024] As promoting agent who ties to a marker gene As what it will not be limited especially if it functions within the 
virus to incorporate, for example, is discovered within a vaccinia virus The promoting agent of the vaccinia virus g n 
which carries out the code of the 7.5K polypeptide The promoting agent of the vaccinia virus gene which carries out 
the code of (it is hereafter called 7.5K promoting agent) and the 19K polypeptide As what the promoting agent of the 
vaccinia virus gene which carries out the code of (it is hereafter called 19K promoting agent) and the 1 1K polypeptide 

tc. is illustrated, and is discovered within a baculovirus The promoting agent of the baculovirus gene which carries 
out the code of the ****** drine compounds of a baculovirus. As what the promoting agent of the baculovirus gen 
which carries out the code of the 10K polypeptide of a baculovirus etc. is illustrated, and is discovered within a loon 
poxvirus The promoting agent of the loon poxvirus gene which carries out the code of the thymidine kinase of a loon 
poxvirus, 7.5K promoting agent, 19K promoting agent, etc. are illustrated. 

[0025] the marker gene tied to the promoting agent's lower stream of a river is boiled near [ where the 2nd small 
epitope gene was inserted or added ] the vaccinia virus configuration protein gene, it is inserted, and the 3rd 
recombination vector is produced The system of the easy Escherichia coli of a gene manipulation should just be us d 
for construction this ****** of the these [ 1st ], the 2nd, and 3rd recombination vectors. 

[0026] (A construction of a recombination virus, and proteinic manufacture) Introduce into the cell which infected 
beforehand with the virus the 3rd recombination vector obtained by the above-mentioned technique, homology 
recombination is made to cause between vector DNA and the gene of a viral genome, and a recombination virus is 
built. If in charge of a construction of a recombination virus, that what is necessary is just to carry out according to a 
conventional method, the 3rd recombination vector is made to introduce in a virus by the calcium phosphate 
copr cipitation method, the liposome method, the microinjection, the electroporation method, etc., and the virus 
ens mble containing the recombination virus obtained is cultivated on a suitable culture medium. 
[0027] A plaque is made to form by the technique suitable for the marker gene inserted by the 3rd recombination 
vector, and the candidate stock of the target recombination vaccinia virus is obtained. What is necessary is to carry 
out multistory [ of the MEM containing the halogenation indolyl-beta-D-galactosidase (henceforth a ****** gal), and 
the agar ], and just to consider as the candidate stock of the recombination vaccinia virus aiming at the plaque dy d 
blue in a night as a marker gene, after making a plaque form, when a beta-galactosidase gene is used. 
[0028] The technique of choosing the recombination virus made into the purpose from these candidate stocks should 
just carry out the ****** assay using the antiserum or monoclonal antibody to the small epitope which purifies a 
plaque using the hybridization method which uses as a probe the small epitope gene made into the purpose, or is made 
into the purpose. Thus, hybrid protein will be produced, if the obtained recombination virus is infected with a host cell 
and cultivated. 

[0029] The cell used here will not be limited especially if the virus which serves as a recipient is infected. TK-143 
when the virus which serves as a recipient is a vaccinia virus (Homo-sapiens osteosarcoma origin), floor line 
(Homo-sapiens amnion origin), Hela (Homo-sapiens uterine cervix cancer origin), KB (Homo-sapiens nose throat 
cancer origin), valve flow coefficient- 1 (ape kidney origin), BSC-1 (ape kidney origin), RK13 (lagomorph kidney origin), 
L929 (mouse connective-tissue origin), CE (****), CEF (hen fetus fibroblast), etc. are illustrated. When using a 
baculovirus, Sf9 cell of the Spodoptera full ******** (Spodoptera frugiperda) origin etc. is illustrated. When using a 
loon poxvirus, CE (****), CEF (hen fetus fibroblast), etc. are illustrated. 

[0030] Thus, what is necessary is to collect and crush a cell and just to collect it, since the produced hybrid protein 
usually exists in large quantities in a host cell while the host cell is valid. Hybrid protein can be refined by adopting, 
combining suitably the fractionation method by a well-known conventional method, for example, a salting-out, a gel 
filtration, the ion exchange and the separation method by the affinity column chromatography, the high performance 
chromatography, and electrophoresis etc. 
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EXAMPLE 



[Example] An example is raised to below and this invention is explained to it still concretely. 

(Example 1) First, manufacture of the production (refer to drawing 1 ) vaccinia virus genomic DNA of vaccinia virus 
main outer-membrane antigen p37 gene and the 1 st recombination plasmid pHP37 by the cloning of the circumferenc 
cultivated the vaccinia virus LC16mO stock (it is called a vaccinia virus mO stock clinical, a virus, 3(3)13-19 (1975), 
and the following) by the conventional method, and was performed by the technique of J.Virol.Methods and 2,175 to 
179 (1981) publication. 

[0033] This genomic DNA was cut by restriction enzyme PstI and restriction enzyme Hindlll, and the DNA fragments 
of 4452bps containing p37 gene were collected. pUC18 was cut by restriction enzyme PstI and restriction enzyme 
Hindlll, the DNA fragment obtained previously was inserted and the first recombination plasmid pHP37 was produced, 
authentication of pHP37 checks the restriction enzyme site based on the base sequence of Virol., 1 79, and 247 -266 
(1 990) publication — it carried out 

[0034] (Example 2) Production of the plasmid pGH37 containing the second half fraction of production (1) p37 gen of 
the second recombination plasmid which has synthesis of HGP-30 gene, p37 gene, and HGP-30 gene (refer to the 
drawing 2 ) 

pHP37 obtained in the example 1 of reference was cut by restriction enzyme Hpal and restriction enzyme Bglll, and 
the DNA fragments of second half partial abbreviation 1 260bp of p37 gene were collected. After having carried out 
Kl now processing of this fragment and considering as a flush end, it inserted in pBR322 ((Cold Spring Habor 
Symposium, 77 [ 43 and 77 ], 1 979)) which carried out full digestion by restriction enzyme Dral, and the recombination 
plasmid pGH37 was obtained. pGH37 merely has one Dral site in the position which lapped with the stop codon of p37 
gene. 

[0035] (2) Production of plasmid pGH37HGP by insertion of the synthetic DNA equivalent to HGP-30 gene to pGH37 
(refer to the drawing 2 ) 

DNA (array number 1) which carries out the code of the HGP-30 gene was compounded using the DNA-synthesis 
machine. This synthetic DNA has Hindlll site in a center section. pGH37 gene obtained above (1) was processed by 
r striction enzyme Dral, the synthetic DNA which carries out the code of the HGP-30 obtained previously was 
inserted, and recombination plasmid pGH37HGP was obtained. Process pGH37HGP by restriction enzyme Sspl, and 
the DNA fragment near between p37 gene and HGP-30 genes is obtained. Since pGH37HGP was processed by 
r striction enzyme Dral when the base sequence of this fragment was checked by **********' s et al. technique 
(Nucl.Acids.Res., 9,309-321 (1981)) The stop codon disappeared between HGP-30 genes in p37 gene and its lower 
stream of a river, and it turns out that it became the codon which carries out the code of the thyrosin. 
[0036] (3) p37 gene back circumference array and production of the recombination plasmid pKPHGP30 according to 
addition of an array the first half of p37 gene ( drawing 3 , four references) 

pGH37HGP obtained above (2) was cut by restriction enzyme Hindlll and restriction enzyme Sspl, and the DNA 
fragments of 361bps containing the second half fraction of HGP-30 gene were collected. Moreover, pHP37 obtained 
above (1) was cut by restriction enzyme PstI and restriction enzyme Sspl, and the DNA fragments of about 1250 bps 
containing the back array of p37 gene were collected. Next. pUC18 was processed by restriction enzyme Hindlll and 
r striction enzyme PstI, the DNA fragment of collected 361bps and the DNA fragment of about 1250 bps were 
inserted, and recombination plasmid pHPRear was produced. 

[0037] pGH37HGP obtained above (2) was similarly cut by restriction enzyme Hindlll and restriction enzyme Sspl, and 
the DNA fragments of 91bps containing a part for the first portion of HGP-30 gene were collected. Moreover, pHP37 
obtained above (1) was cut by restriction enzyme Kpnl and restriction enzyme Sspl, and the DNA fragments of about 
1050 bps containing the front array of p37 gene were collected. Next, pUC18 was processed by restriction enzyme 
Hindlll and restriction enzyme Kpnl, the DNA fragment of collected 91bps and the DNA fragment of about 1050 bps 
were inserted, and recombination plasmid pHKFront was produced. 

[0038] Thus, the obtained DNA fragments of about 1510 bps which rearrange, cut plasmid pHPRear by restriction 

nzyme PstI and restriction enzyme Hindlll, and include the array of the second half fraction of HGP-30 gene and the 
back circumference fraction of p37 gene were collected. Moreover, recombination plasmid pHKFront was cut by 
restriction enzyme PstI and restriction enzyme Hindlll, and the DNA fragments of about 1 140 bps containing the array 
of a part for the first portion of HGP-30 gene and the front fraction of p37 gene were collected. pUC18 was 
processed by restriction enzyme PstI and restriction enzyme Kpnl, two collected fragments were inserted and the 
recombination plasmid pKPHGP30 was obtained. 

[0039] (4) Production of the 2nd recombination plasmid pHPHGP30 by addition of p37 gene front array (refer to th 
drawing 5 ) 

The DNA fragments of about 2650 bps which rearrange, cut a plasmid pKPHGP30 by restriction enzyme PstI and 
restriction enzyme Kpnl, and contain p37 gene back circumference partial array and p37 g ne obtain d abov (3) were 
collect d. 

[0040] Moreover, the DNA fragments of about 1890 bps which rearrange, cut a plasmid pHP37 by r striction enzyme 
Kpnl and restriction enzyme Hindlll, and includ the front circumference partial array of p37 gene obtained abov (1) 
were collected. pUC18 was proc ss d by r striction enzym PstI and restriction enzyme Hindlll, two collect d 
fragments were insert d and the r combination plasmid pHPHGP30 was produced. 

[0041] (Exampl 3) Production of 3rd recombination plasmid pHPHGP30Z by inclusion of the b ta-galactosidase gene 
to the 2nd r combination plasmid pHPHGP30 (ref r to the drawing 6 ) 



(1) The production beta-galactosidase gene of pNZ76 which the beta-galactosidase gene to a vaccinia virus 7.5K 
promoting-agent lower stream f a river incorporated cut and collected the plasmids pMA001 of Gene and 28,127 to 
132 (1984) publication by r striction enzyme BamHI. 7. Th plasmid pAK8 (JP,64-74982,A) which connected th 
polylinker with 5K promoting agent's low r stream of a riv r was processed by BamHI, the beta-galactosidas gen 
c llected previously was insert d and the recombination plasmid pNZ76 was obtained. 

[0042] (2) pNZ76 obtained by the production abov (1) of 3rd recombination plasmid pHPHGP30Z by inclusion of the 
b ta-galactosidase gene to the 2nd rec mbination plasmid pHPHGP30 was cut by restriction enzym Hindlll and 
r striction enzyme Smal, th DNA fragments with which 7.5K promoting agent and the beta-galactosidase gene w re 
connected were collected, Kl now proc ssing was carried ut further, and the DNA fragment of about 4 Kbps was 
obtained. The DNA fragment of about 4 Kbps which processed the plasmid pHPHGP30 by restriction enzyme SnaBI by 
r arranging, and were obtained previously obtained in the above-mentioned example 2 of reference (4) was inserted, 
and recombination plasmid pHPHGP30Z was produced. 
[0043] 

(Example 4) A vaccinia virus WR stock is inoculated into RK-13 cell cultivated by the culture bottle of 2 25cm of 
production of a recombination vaccinia virus at a rate of O.lp.f.u. / cell. Recombination plasmid pHPHGP30Z obtained 
in the example 3 of 10microg is melted in a 2.2ml sterilized water 45 minutes after. By Hidaka's et al. (protein, a 
nucleic acid and an enzyme, 27,340- (1 985)) technique, DNA-calcium phosphate coprecipitate was built and the 0.5ml 
was dropped at infection RK-13 cell. It put on 37 degrees C and 7% C02 incubator gently for 30 minutes, and 4.5ml of 
the MEM which contains fetal calf serum 5% was added. Culture medium was exchanged 3 hours [ the ] after, the 3 
times freeze thawing was cultivated and carried out for every cultured cell in 37 degrees C and 7% C02 incubator, and 
the virus liquid containing the recombination field was obtained for 48 hours. 

[0044] The above-mentioned virus liquid is inoculated into RK-13 cell cultivated by 10cm Petri dish for selection of 
th recombination field. The laminating of 0.8% agarose and the MEM which contains fetal calf serum 5% is carried out 
30 minutes after. The laminating of the MEM which contains agarose and a 0.5mg [/ml ] ****** gal (product mad 
from BRL) in an infected cell 0.8% will be carried out after incubation for three days. In order that a virus may be 
sampled by the Pasteur pipette from the plaque which dyed blue 14 hours after, this may be suspended in the 
phosphate buffered saline (henceforth PBS) which contains gelatin 2% and a part may carry out a dot hybridization, 
Th spot was carried out to nylon or the nitrocellulose membrane, and the remainder was saved at -20 degrees C. 
[0045] the membrane which carried out the spot processed processing for 5 minutes for 5 minutes the back with 1 M 
tris hydrochloric-acid buffer solution for 10 minutes in 0.5N sodium-hydroxide aqueous solution with 1.5M sodium 
chloride and 0.5M tris hydrochloric-acid buffer solution You made it saturated with 2 double SSC (for SSC to contain 
0.1 5M sodium chloride and 0.01 5M sodium citrate 1 time), and 80 degrees C was printed for 2 hours. 
[0046] Then, this was processed 68 degrees C for 2 hours with the mixed liquor which consists of 4 times SET(0.6M 
sodium chloride, 0.08M tris hydrochloric-acid, EDTA [ of 4mM ], pH 7.8)-10 times Denhardt-0.1% SDS. By 4 times 
SET-10 times Denhardtseven to 50 microg [/ml ] O [ -0.1%SDS-0.1%Na4P2] denaturation salmon spermium DNA, and 
**************, by 32P, HGP-30 synthetic gene which carried out the indicator was put in, and the hybridization of 
the 68 degrees C was carried out for 14 hours. The membrane and the X-ray film were piled up after washing, 
autoradiography was performed, and the spot in which a film carries out a melanism was chosen. 
[0047] The virus liquid (amount m.o.i =of viruses3x10-6) corresponding to the spot which carried out the melanism is 
again inoculated into RK-13 cell. The laminating of 0.8% agarose and the MEM which contains fetal calf serum 5% is 
carried out 30 minutes after. The laminating of the MEM which contains agarose and a 0.5mg [/ml ] ****** gal 0.8 
more% will be carried out after incubation for three days. Purification was repeated until it performed the same 
op ration as the above and all the appearing plaques carried out the melanism by the dot hybridization about the 
plaque which dyed blue 14 hours after. In this way, the obtained virus is the target recombination vaccinia virus, and 
named this v37HGP30. 

[0048] (Example 1 of a comparison) Production of the recombination plasmid which does not have structure protein 
p37 gene of the construction (1) virus of a recombination vaccinia virus which does not have p37 gene but has small 
epitope HGP-30 gene, but has small epitope HGP-30 gene (refer to the drawing 3 ) 

pAK8 was processed by restriction enzyme Sail and restriction enzyme EcoRI, HGP-30 synthetic gene with the base 
sequence (it has Sail site in array number 2 and 5' upstream side, and has EcoRI site in 3' lower-stream-of-a-river 
side) compounded with the DNA-synthesis machine was inserted, and recombination plasmid pAK8HGP30 was 
produced. In pAK8HGP30, a vaccinia virus TK gene is destroyed and it is in the status that HGP30 synthetic gene 
which has a start codon and a stop codon forward and backward on vaccinia virus 7.5K promoting agent's lower 
str am of a river was combined. 

[0049] (2) as a construction recombination plasmid of a recombination vaccinia virus, instead of pHPHGP30Z, it 
rearranges and plasmid pAK8HGP30 is used, except the thing which obtained above (1) and for which a virus is 
chosen with 5-******-2'-deoxyuridine, it rearranges by the same technique as an example 4, a vaccinia virus is built, 
and it was obtained — it rearranged and the vaccinia virus was named vTKHGP30 

[0050] (Example 5) vTKHGP30 built in recombination vaccinia virus v37HGP30 or the example of a comparison of this 
invention of m.o.i.=1 was inoculated, respectively, virus liquid was removed into RK-13 cell proliferated by the MEM 
which is in chamber sliding for manifestation tissue culture by the infected cell of a recombination vaccinia virus, and 
contains fetal calf serum 5% after 1 hour neglect at 37 degrees C, respectively, the cell was washed into it by MEM, 
and the MEM which contains fetal calf serum 5% was 16 hours after, except for MEM, it washed by PBS lightly, 
acetone processing was carried out for 5 minutes at the room temperature after air-drying, and the cell was fixed, 
respectively. 

[0051] The specific issue by fluorescence was observed using the fluorescence microscope by the indirect 
fluorescent antibody techniqu which uses anti-HGP-30 monoclonal antibody (made in ******** Technologies, Inc.) 
as a primary antibody, and us s an iso ****** acid fluorescein joint anti-mous IgG antibody (product made from 
TAGO) as a second antibody. Consequently, although recombination vaccinia virus v37HGP30 of this invention had 
discover d a lot of small pitop HGP-30, it rearranged, and th vaccinia virus vTKHGP30 complet ly discovered 
small epitope HGP-30, and it turns out [ **** ] that it do s not have the structure protein gene of th example of a 
comparison. 

[0052] (Exampl 6) Int RK-13 cell proliferated using the MEM using the Western blotting which rearrang s and 
contains fetal calf serum in th incubation plate of 2 5% 10cm f authentication of a manifestation of the hybrid 



protein in a vaccinia virus infect d cell m. Recombination vaccinia virus v37HGP30 or the vaccinia virus WRormo 
stock built in the xample 4 of o.i =1 is inoculated, respectively. Virus liquid was r moved after 1 hour n gl ct at 37 
degrees C, r spectiv ly, th cell was washed by MEM, and the MEM which contains fetal calf serum 5% was added. 1 6 
h urs after, except for MEM, it washed by PBS lightly, it mov d to the centrifuging tub , the at-long-intervals core 
separation was carried out by 3000rpm for 5 minut s, and c lis w r collected. 

[0053] Next, after having added the ****** buffer (Natur , 227, 680 (1970)) of 100microl and suspending a cell again, 
it processed for 5 minut s at 100 degre s C. Next, the supernatant liquid obtain d by the centrifugal s paration for 10 
minutes by 1 5,000rpm was made into th sample, and the Western blotting was performed according to the 
conventional method. In addition, the used primary antibody is the sam as that of what was us d in the example 5. As 
for the vaccinia virus used as a parent strain, by v37HGP30 infected cell, a band was not accepted at all to the band 
with which about 40 Kds clarified having been accepted as a result of the Western blotting. It turns out that the hybrid 
protein with which HGP-30 protein was added to p37 protein in v37HGP30 infected cell is discovered with this. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has be n translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1] It is explanatory drawing having shown the production technique of the recombination plasmid pHP37. 

Drawing 2] It is explanatory drawing having shown the production technique of recombination plasmid pGH37HGP. 
[Drawing 3] It is explanatory drawing in which having rearranged with recombination plasmid pHPrear and having 
shown the production technique of plasmid pHKFront. 

[Drawing 4] It is explanatory drawing having shown the production technique of the recombination plasmid pKPHGP30. 

[Drawing 5] It is explanatory drawing having shown the production technique of the recombination plasmid pHPHGP30. 

[Drawing 6] It is explanatory drawing having shown the production technique of recombination plasmid pHPGHP30Z. 
[0054] 

[Layout Table] Array Number One 
Length:94 of an array 
The mold:nucleic acid of an array 
The numberdouble strand of a chain 
Topology: The shape of a straight chain 

The nucleic acid besides modality: of an array Synthetic DNA 
Array 

ATAGCGTAC ATCAAAGGAT AGATGTAAAA GACACCAAGG AAGCTTTAGA GAAGATAGAG 60 

GAAGAGCAA AACAAAAGTA AGAAAAAGGC TTAA 94 

[0055] 

[Layout Table] Array Number Two 
Length: 104 of an array 
The mold:nucleic acid of an array 
The numberdouble strand of a chain 
Topology: The shape of a straight chain 

The nucleic acid besides modality: of an array Synthetic DNA 
Array 

TCGACATGT ATAGCGTACA TCAAAGGATA GATGTAAAAG ACACCAAGGA AGCTTTAGAG 60 
AAGATAGAG GAAGAGCAAA ACAAAAGTAA GAAAAAGGCT TAAG 104 



[Translation done.] 



